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(54) TiUe: METAL PLATING STRUCTURE AND METHOD FOR PRODUCTION THEREOF 
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(57) Abstract: A metal plating 
structure, characterized in that it 
comprises a metal plating film and, 
incorporated therein, a fine carbon 
fiber or a derivative thereof, wherein 
the fine carbon fiber represents a 
carbon fiber having a diameter of 
approximately 200 nm or less and 
an aspect ratio of approximately 10 
or more; the metal plating structure, 
which further comprises a resin 
material incorporated therein; and 
a method for producing the metal 
plating structure. Examples of the 
derivative include substances prepared 
by subjecting the fine carbon fiber 
to various chemical modifications and by fluorinating the fine carbon fiber. The metal plating structure can be suitably used for 
incorporating a fine carbon fiber or a derivative thereof into a metal at an ordinary temperature. 
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f2 0 0nra^T, Mfc 1 0 EU) fck j^t©»#*g- (6 mil) mt&falz 

nws (Ba^-« mo r^-#>^-y^-^j ^iwiAtH^ 2001^1^30 
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Wm* 2 0 0 nrn^T, Mfc&U 0&jKD%(D&\,^ o 

8e>o€r33@4«t?ff^.S©T, #»T?©fflA»*RJt6£i&:D, iAiMOiWt^ii 
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mm<Dffimtmw 

Hi 3 te, 7 * h hy^->«bfd^(Wg|T*$. 0 , 

HI 5fc3u "7* M/vX h/^->*K^bfcJKfi8©IJffl«0TfeO, 

HI 7 tt, lf7^^bfc2Wfi©WWE8TT?» 0 , 

H8& #Jll3^/^->^^bfe^OUfiBJIilT$>0, 

Hill (a) ^-X?Sl*JB^Ta&rF, 2A/dm 2 ©mj^jrr^&o#b£: 
it£<Z)£>o ^^^M0^fiM^W^ (SEM) ?IBU Ell 1 (a') \*t<D 

mmxm, mil (b) wu *Kswi©^ffl^TaH^f, 2A/dm 2 ©ii§iMn; 

*8?#>o €? bfc«£<Z)«>o £gaS^<Z>j££M«7SS{8Mfc (SEM) W&tkU mi 

i (b ') «^-®sfc*:Bi-efeo> mi i (c) wu mm^^cDr^m^xm^T. ia/ 
dm 2 (Dmmmmr^^^vrcm^<D^^mmm<D^mm i mmm (send ^ 
u 011 ( c ' ) moxfckmx & v , 
012 (a), (b) mn (c') (^n-^nifc*c^m^>ifc^0T^o, 

Ell 3 (a) tt, ^-Xm£fflVvrjf£TR 5A/dm 2 (D®«ST«^ae)-p#brc 
m^^^o ^«SM©^SMm?-|S« (SEM) »£^b, mi 3 (a') fc**© 
ifcfcHTf&O, mi 3 (b) HiMl«ffl^Tji$T, 5A/dm 2 <Dmm&&r: 

m$m>~o % \^tz.m&<Dtb-D ^^mmm<D^mm^m^m (send ^jc£^u mi 
3 (b ') «^©^mT$>D, mi 3 (c) it. mm2<m&M^Tffl¥?* sa/ 
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dm 2 (Dmrnmrnvmrn^-D $ Lr^m^co^ ^^m^m^^mm^mm csem) ^ 
m&^u mi 3 (c') mcDfakmv&o. 
mi 4 (a), (b) 0i3 (c') <D^n^n^m<Dm£%wm^&K>, 

015 (a) te, ^-X^l^fflV^T^T, 2A/dm 2 ©«§it^-riill?^^bfc 
^<Di6o£^^®©£M*TM^ (SEM) ^H£5kU 01 5 (a') te-^tf) 
ffi*0T&D> 11 15 (b) *6SM30^ffl^T^T, 2A/dm 2 (DWmmX 

wm^ % \stzM&(Dxb-o ^jmmmvmmmr-mfflm (sem) w-m^u mi 

5 (b ') K£^<7)^0T?&I9> Ell 5 (c) ^MM4<D^fflViT^T, 2A/ 

6^(Dn^^^^-D^tc^(D^^im^m(D^mmf^m. csem) ^ 
jc*^u mis ( C ') \tt<D%ckm-v$>v. 

016 (a), (b) te, 015 (c') ©^n^n^¥<^&£^0T;fcD, 

017 (a) fciu ^-X^2£ffiVvr3»T, 2A/dm 2 ©m^ST^&o^bfc 
±§£r©#)o ^JSm«©^M«^SI« (SEM) ^*^U 017 (a') \1&(D 

mmx&v, mi 7 (b) mrnmscDrnzm^Ttmy, 2A/<bn 2 (Dimmm? 
mm^^td^(D^^mmm^&mm,=fw^m (sem) «*^u 01 

7 (b ') mrm^mvw, mn (c) \s» mMm^m^^xw^rf. ta/ 
^ommmmv^^^vrcm^fD^^^mm^^mmfwm (sem) ^ 

KStkU 017 (c') te^<**0T&tK 

018 (a) \t. ^-7,m 2 ^ffl^TWT, 5A/dm 2 (D«^ST^?^o^bfc 
#&0D56o#^m*®<Z)^M«^I« (SEM) 3|*£^U 018 (a') tt^CD 
^0-trfeO, 018 (b) HMM5CDm^ffl^T^»T, 5A/dm 2 om^ST 
«^J6o#bfe#^(7)^o^Sm^®©^SM«^SI« (SEM) W£tkU 01 

8 (b ') te^«*0T&t^ 018 (c) te, ^Bffi^J6(Z)^ffl^T^T, 5A/ 
dcrf c^^^^feo^Ufe^cD^^^fl^M^^Mm^W^ (SEM) ^ 
3tC£^U 018 ( c ' ) «^<D^0T$> D , 

01 9«, 018 (c') <Dtfc*dm?&£), 

02 0 (a) fct ^-X?g2^^T^T, 2A/dm 2 
^CD^^^fll^S^^M^^SI^ (SEM) ^K^tkU 02 0 (a') \t^0) 
SZkmX&V. 02 0 (b) tt, «F!l7(D?!S^^Ti»T, 2A/dm 2 0*^E^T 
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nffixb-o # i,rz.m&<Dtb^ gjmmftvj&mw^mffim (send ^m^u 02 

0 (b ') te^tamtm-eM, 020 ( c ) «. mms<m^m^xmn : . 2as 
dm 2 oMmBmvmm>^ isfzM&v&^jmmmcD^^wmflm (send ^ 
jis^u 020 (c'> \zt<Dwm-?fc<o. 

02 1 (a) ^-X?S2£fflVvr^T, 5A/dm 2 <2«^^«a6o£L£: 
^r<7)56o^^^®0^^«^IS« (SEND ¥H£tkU 02 1 (a') 
4fcfcET&9, 02 1 (b) fit «W7fl!>?S*fflViTaBrF, 5A/dm 2 (ZrtKWSrC 
^ bfc£§^£)#>o ^^fliS®(Z)^Mm^SI« (SEND «£5KU HI 2 

1 (b ') tt-^-Otfc^BlTfeO, 02 1 (c) fcJu H6SM8<Z)^fflViT}^T, 5A/ 
dm 2 ©«»?t^^«^o^Lfe^©66o^^^®©^Mm^« (SEND ^ 
XS^U 02 1 (c') tttaBtfSBTC&O, 

02 2 (a), (b) fct 02 1 (c') ©fn^n^CDi^SraTS 0 , 

02 «m 9 <Dm&m^Tmmmmimm\zwmm-o> % ufc«&<0&o t? 
^m^mcD^mm^mm (send ^m&m- mmau^-D^m^ mmbiz® 

CNT^Com«^«l 0feL<«^"(Dli#^«, ^mMCD#ffit<i;0^o^» 

^iiHio^ »:^<, a6o£»£»T£o 
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-fe^ h U tWI/7>Ex^A, m^L^VM 'J ^x<^A&££$»:ffl^£ d <h#n? 

>75 K) ^Dhf;W -N, N, N-MJpWkT^x^AH-^V H^(D^^-> 
7x;r >^lf.®^^J<h bTte, F5r54WiHW- h U ^A, h U ^7 A, 

n-*z?yx)lfc>mM, N-7 0 D^;i/-N-^;i/y;i/^-D^^;i/7,;Ufc;i/^U 

^u^i/x^i->Mxxf;k ^u^-^x^u-^u^^otfi/ 
>yD^/77^u-7- aKu^v-x^I/>t;wi/T5x t;wi/#u^';I/xi->k 
^u-feu>li^xx^;k v;i^>»mxx^;k -> 3 »^xx^k 
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7 y m\$mmm&m&^z> \z\t. N-y □ tr;w- n- ( 2 - 1 h n^ps/x^; w 

illrfeofeo #U 7^ g;H6®«^, #?Ste3 000-4000 0feOfe©*S. 

"So 

B^$nfca6o ^#lii»x WSSttfflfflx * y * <h UT$»c£!fflT#£o 

&>±; 73.-7 (CNT) ^StfMBIM&ai (field emission) #Wf$n, tV* 

ijsf £ UOfeWiK Sfee>-fr££^#&5o CNT«, 7*^? Mfca**:# < > 
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CNT& #ifc£©CNT£, Ifchil^^ 'J->WWi^:}aoT^t?: 

jstcfcnj*. feoffis+^viT, cnt (wmimmm im&hftw&vit>-3& 
m 3 ~® 5 im^mmffi&cDmmn*^-?* 

m 1 0 ^MATS^o 1 8 £±IE© «fc -5 \Z VTMtfLV. s MzM 5 fc^l" «fc o \Z 

wjt, vn$->i 6&m£r?z>z\t\z&^>T, mmi 2±\zmt<Disb^^mmi s 

*_fc£H! 6 KtkTJ; 5 »T»ffl&#<: 2 0 gmfctZ Z\ £f)*V^Z> a z.ti*>®~D # 
ti£3«ll8 (2 0) fct »B^m«^^$nTV^iI<i:^6, «a6T9fia&W*<, 

m7\z7j?t&otz, Tmo%m/w->2 i±\z%&m2 2^mmmm^mm-^ 
iz£Lra&ms. z\(Dmm2 2\zu~ ^~mjim\z^xmw^->2 i&mm\z 

^^El 8 dTFTcfc -5 fc, &ti*H 2 2 ±fc H7 2 4 tmVtt&rfMV) UzSX h/\°^- > 

m^i^o *v^7?«pe>o**«sbT cr^v ^ > t*7 2 4 \zmmm\zwm~ 
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z\(Dm&<Dmmj^-y\%, fmBmffi$frK)-&z<s fmmmzhm®xmnz> 
m 9 m^mizmm vftm^to 

-D^m mmmmm^/vx^^tsi< th<k^) 3 2tf)^m.\z^mm^n^ 
oizmmm&tb'D&ZckoMtfct&o z\<Dmmw&%. ^^mmm^t, z\nt 
w&tttfa (mm$ax^z>jjfa) txmnmm(Dmte&m%'mtomfc£.Lxm^ 

ts&^%m3i<Dttmmmt)m^<Dx\ mmm^mmmfctfez> 0 z\<d 

Z\(DmmW-<D, #iJAkft6o£«3 2(Dmmffl%J^v^>.?\z&r)®&?z>z\£\z<k-? 
X, m®mmm&^$$®?Zm&mfr 3 IM^ffl&ftLXgmL 

misX^%mm&?3:?imfc3o&Mf&x%z>o ^ti3 i»x»i« 
h<Dx$>K>. dcoa6o#ii3 ift^mtLmznx^mm^fe&^cDxfo&ztfr^ 

mz, cNTm<bffltMi%mwmit, y^mit-r^^uz^x. y^m^mmmz 

&m£k<D$>mz&-oX7 ymittZo 

-Ffctt. mmmmmm (cnd ^-y^-jv^-biz^mu 7vmm<D-y'r 
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)]/g*P\zWmU 7ymt<Dffimm&3 4 0 , 7vmfr!£4: 6 OramHg, m$ftj± 
3 1 0mmHg1:\ 7 2mmm7ymtJ^^%C&Z^TC K F y Ti£-£nZ>mm 

zl<dvv m \3mwm&. mimizmnz c tarn snx^s. 

t, En^TOcbx, se>o£&js*>mfcri 2mmzffim-rzm* £tti2&m\zim 

tcDmtttt ob-D^mmm f)W^i2^m\zw^n^ 0 
z\(Dm^ys%wm\zmitz.^(D t.u.i fee 

iion (CNT) lO^fc a6o^l3 4^^b^^ 

£-*TT, CNT^Ctim^^o^^m3 4^^bfefe©-e$>^o CNT10£$6o 

-a-»^fS(£i±£ c tfCcfc^T, cnt i ommz®mmb^%jm3 
izr?m-&z:tfim-%z> 0 
ccoct o izmmzisb-D^^m^m^w^Lrcmmmmt, itmwn^ x> \z±^ < & 

m%m%*\zmAisTmmm®%£-?% z\ t. h-cgZo 
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N1SO4 • 6H£> 1 M 

MQ 2 • 6H2O 02M 
H3BO} 0.5M 

^— x?tl + 

PA5000 2xl0" 4 M 

M&M2 

^—xmi + 

PA5000 2xlO _4 M 
CNT 2g/l 
05:43, PA5000«, ^T*5000CD^UT^U;i^O 

(sem) zm&tt&tm 

1 1 (a), (a'), 011 (bK (bO, Ell 1 (c), (cO te*rT (a\ b\ CteU 
a, b, c^n^n^bfcfe<Z) 0 OT©^M{C^T|Wli;)o*fe!l|l 2 (a), (b) 

a, mn (cO <0i4^<z>^££s&5i^^&3o 
mil (a), (ao ^6>w6*^«fc3t, —y^))s&^gjm<mm\tsxmmnx 
^z>t)\ mn (b), (bo \z7*ztvg>&5\z. #V7?*j) m*mutz> z\l\z^-d 

tbTf^ffl-rst^, 3Wa<tbTt>f^ffl-r*. urn co. co j&^srfw&t 

CNTfcy^U&otr-SMR^^Oii^nTV^. #CT1 1 (c')> 01 2^ 
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013 (a), (a')> Hll 3 (b), (b')> H113 (c), (cO ±iS^-Xj@l, 

<Dib^^^mmm(D^smrf-mmm (s em) ^^n-m^-r, m 1 4 (a), (b) 

El 13 (C') (DW^<DW£^%t&&Wm-£%>Z>* ZL(D^o\Z.mm^.^7L 



PA25000 2xlO" 4 M 



H«J4 
^-Xfgl + 
PA25000 2xlO" 4 M 
CNT 2g/l 

PA25000te, ^ffi 25000 CD^UT^U;!^) 

^6iM3, «^j4«, #uy^u;^c^^250(X)(Dt)(o^fflt/^dtiitt^-n j rn 

*»il, »M2<h|W|i;T:^o 

mi 5 (a), (a')> SI 5 (b)> (bO, mi 5 (c), (c') fck ±IB^-X?@1, 
mmM3, »^J40^ffl^T, 3f#~R 2A/dm 2 (D«^-e^?^o^U/t«^ 
^o^^fliap^^Mm^^ (S EM) ^MZttven^To m 1 6 (a), (b) 

mi 5 (cO (DWzmvmte&zzte&wmT'fo&o z.(D^o\z^)Y^^)vm 
^4H^25ooo©fe©^ffl^Tfe,m 1 1 {z^m^^thjEwmoMmm^ntz.. 



CuS0 4 • 5H 2 0 
H 2 S0 4 



0.85M 
0.55M 
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^— 2 + 

PA5000 2*l(r 4 M 



^-Xj&2 + 

PA5000 2xlO" 4 M 
CNT 2g/l 

PA5000 «U 5H4l5000©#U7i7U;i«D 



mm®-? % vtz.m&<Dtb~3 tM»Mf?i« (sem) w^n-m^ 

17 (a), (a'), 017 <b), (b')> 017 (c), (C) C^To 

Eii7 (bh (bo, 017 (c)> (c) fr%wt>frt£&?\^ •#vr?vj\<m%m> 

Jnb/Wg^ 2A/dm 2 ©iif^«Tt?H ^o^^^S^^lTL-i;^ ^ 
018 (a), (a'K 018 (b), (b'K 018 (c), (cO _hfe^-Xj@2, 

(D^-D^m^m<D^mmTmmm (sem) ^^n-m^-t. 01 9**01 8 

(cO 6&£i£*:0T&§= 018 (a), (aO ti^m^t^o^ Mtb-o% 

^m(D^m\tm^ i mnxi^\ 01 8 (b), <b0 iz^n^o\z, mrw 
ffl-r-gxh*}^ yffi$\tVTh{m-fz> 0 01 8 (c), (co ^e>Hj6^cfc-5^ c 
a?^^*-^ n^sfch^tBLT, z.<D^m^^^m^\zcNT^m^ 
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^-7>m2 + 

PA25000 2xl0 _4 M 
^— 7sf42 + 

PA25000 2xlO _4 M 

CNT 2g/l 

05:43, PA25O0O&, ^S25000©/^UT^U;» 

±i2^-x?£2, mmscDm^m^x, mtFF. 2A/dm 2 aywmsev 
wm^> # \sfz.m&(Disb-D z^mm<D7zmmm%m (sem) ^M^n^nm 

2 0 (a), (aO, 02 0 (b), (bO, 02 0 (c), (C) fc^rT. 

02 0 (b), (b')> H12 0 (c), (cO frBWZfrtSi&olZ, ^U7^'JJl#t^ 
T« 25000 <Z)t)©^ffl^Tfe, 2A/dm 2 (D«»f£^CD^{4 : T - rtt, a6o #&Hl<^M/^ 

02 1 (a), (a'K 02 1 (b)> (b')> 02 1 (c), (cO fct ±IB^-X?&2, 

(D&^ gjmmwoj&mwfmflm (s em) ^mttn-ztm-t* 022(a), ( b) 

1212 1 (cO (mX^<Dmz%l£tt&Wm?$>Z> 0 021 (a), <a0 ^e. 

bj^&j:?^ ^o^^mo^iii^^nTi/^^ 021 (b), <bo ^ 
$n-g>ck e> \z, S y 7^ u ;i^£M3j[rf & u^ictoT, 5A/dm 2 <h± 

«CNT<D^f^J<hbT^ffl«^^ ^^J<hbTt)^fflt-^o 02 1 (c), (O 
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imfa\zcNTj)m£&&n&frfz.t>^i£zn%z.£mmvrco 022^ 

WMmMWm (VGCF :m&&) 02 g /i ^2><i(r 5 M<z>PA5000 %mnls. ffi^mz 

<£0M7K4ncVGCF£#m£lt\ unMCTHlfct)©^ 10g/l SnCl 2 +10 

mi/i ho M4>T2 5t, s^mmmmu z\nzm&vtz 0 zzizmmyo^ 

100mg/l PdCl 2 +lQml/l HQ ^WTr2 5°C, 5^f«U Z.tV&ffi@iV1Zo £ 

B\zmm^T<DmmD^mm^-y / r)v^>-D^m (t^-t^o P E=9\zwm 

H 2 S0 4 20g/l 
^&«^-hU^A 20g/l 
^X>^h'Jr>A 20g/l 

mWft (E12 3 a) bJmm^-v'r^^^k (02 3 b) (DVGCFCD^mmT 

m$m (sem) 2 3 ^-r 0 n^m^, vGCF^®^^m^^^^ 
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Mr s£ o m m 
i~6i, i iii amo&o ^wmm* 

8 . mfflM^jmmo^^o^ ^ ^t^aeswrc&s z. t &mkt-r &m&fL 1 ~ 6 

9 . @h^/\°^->^\ nt$g 1 ~ 6 \,ymt>* i mm,<D$>^ &mm!fr*>izz>%=m 

a 

BPo 

1 1. w^i~6^rn^u^iB«o^o^^^<h^ffl^^e^feo^^ 

1 2 . w^jr i-6 \,*~fnfr i e&^&o tr» &&&jk*» 
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wmt-rsaww 1 3 1 •4ssft©«>o #^»§»*ffe 
tr*ai*gi 1 3 i 4 f5i£©a&o &M£ft®Sifi£& . 
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